Spindle cell rhabdomyosarcoma is a rare subtype of rhabdomyosarcoma mainly seen in children. Occasional aberrant staining with a variety of immunohistochemical markers has been noted. The aberrantly expressed markers include alpha-smooth muscle actin, cytokeratin, S100, neurofilaments, CD20, immunoglobins, and CD117.
INTRODUCTION
Spindle cell rhabdomyosarcoma (SCRMS) is a rare subtype of rhabdomyosarcoma (RMS) mainly seen in children and accounting for 3-4.4% of all RMS subtypes (1) . Pathologic classification of subtypes of RMS has been the source of considerable debate because a number of distinct morphologic variants have been described. The first schema was that of Horn and Enterline (2) , who subdivided RMSs into botryoid, embryonal, alveolar, and pleomorphic subtypes.
This initial system depended purely on morphologic features, without the benefit of immunohistochemical or genetic confirmation. Following various modifications of the classic Horn-Enterline system, Newton et al. (3) proposed a new classification for RMSs that modified the Horn-Enterline system and incorporated portions of the newer schemata (Table I) . It should be noted that botryoid and SCRMSs are currently considered to be variants of embryonal RMSs, and no inherent biologic differences have been identified to date. It is hoped that this case report will expand the literature on pediatric SCRMS and alert pathologists to the possible diagnostic challenge of distinguishing between SCRMS and its spindle cell mimics and the relatively frequent expression of CD34 in childhood tumors.
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CASES
Case 1
A 9-year-old boy presented with left facial swelling, pain and ptosis. A heterogeneous left parapharyngeal mass filling the infratemporal fossa and rimming the sinus cavernosus was detected in computerized tomography (CT). An incisional biopsy was diagnosed initially as primitive neuroectodermal tumor (ganglioneuroblastoma). The case was sent to another center for further explorations. Angiofibroma, RMS and lymphoma were considered in the differential diagnosis clinically. Pathologic review of the slides showed a cellular, mitotically active (8/10 high-power field [HPF]) spindle cell tumor without necrosis. CD34 staining revealed prominent hemangiopericytomatous pattern and diffuse positivity of the tumor cells for this marker (Figure 1 ). Bcl-2 showed weakly positive cytoplasmic staining pattern and S100 was negative. The lesion was reported to be consistent with malignant hemangiopericytoma. The tumor was extirpated according to a left midfacial degloving technique one month later. Since the tumor was found to be expanding intracranially, only a subtotal excision was possible during the operation. Because of the rapid expansion of the mass (5.5 cm infiltrative mass) detected on the 5th day after the operation, an RMS chemotherapy protocol was clinically started on that date.
Recurrence of the lesion occurred two years later and he was re-operated. Pathologically, a cellular spindle cell tumor with prominent hemangiopericytomatous pattern was noted ( Figure 2 ). The tumor showed focal post-chemotherapy maturated areas displaying mature rhabdomyoblastic differentiation ( Figure 3 ). Immunohistochemically, the tumor showed diffuse positive staining for desmin, and focally for CD34 (40% of the cells) and myogenin ( Figure  4 , 5). Bcl-2 and CD99 were negative. The tumor was diagnosed as SCRMS on the basis of clinical, morphologic and immunohistochemical findings.
Case 2
A 2.5-year-old boy presented with an abdominal mass, which was shown by CT as originating from the vesical column and infiltrating the posterior abdominal wall. A tru-cut biopsy revealed a mitotically active spindle cell tumor that was positive for desmin (focally) and vimentin and negative for alpha-smooth muscle actin (aSMA), epithelial membrane antigen (EMA) and leukocyte common antigen (LCA). On the basis of morphologic and immunohistochemical features, a possible muscular origin was suggested. The patient underwent resection following RMS chemotherapy protocol four months later. Histopathologically, the excision material showed a spindle cell tumor with diffuse positivity for vimentin and CD34 (monoclonal mouse, Dako ready-to-use N-series, N1632), and focal positivity for desmin, CD117 and S100. MyoD1, EMA, CK (wide spectrum [w.s.]), aSMA, and CD68 were negative and the proliferation index with Ki67 was below 2%. The case was reported as extra-GIST based on these findings.
The patient was referred to Ankara Children's Hematology Oncology Hospital with recurrence of the retrovesical mass 10 months later. The histologic slides from the original excision were reviewed in our department with a wide immunohistochemical panel. Nine paraffin blocks from the resection and 1 paraffin block of the initial Tru-cut biopsy were available for consultation. Hematoxylin-eosin (H&E) preparations from the initial Tru-cut biopsy revealed a mitotically active ( 
DISCUSSION
Rhabdomyosarcomas (RMSs) constitute a unique group of soft tissue neoplasms that share a propensity to undergo myogenesis, a well-defined biological process that primarily occurs during embryonal and fetal development. A common misconception is that RMSs arise in skeletal muscle, but in fact, many pediatric examples arise in viscera such as the prostate, urinary bladder, and gall bladder, which are devoid of striated muscle fibers. However, certain subtypes typically arise in the extremities and likely originate from Spindle cell rhabdomyosarcoma (SCRMS) comprised the other end of the cytologic spectrum for Palmer and Foulkes (4), being composed of elongated spindle cells arrayed in tight fascicles with variable amounts of intervening collagen, often reminiscent of leiomyosarcomas. Palmer also found their behavior to be converse, with a prognosis superior to that of typical embryonal RMS. A group of these lesions was consequently described by Cavazzana et al. (5), who confirmed their superior prognosis and found that the majority occurred in the paratesticular region. Table II shows the frequent anatomic sites of this tumor (1).
The differential diagnosis of RMS includes two categories: the small round cell tumors of childhood and myogenic tumors of various types. SCRMSs may pose a problem because of their resemblance to other spindle cell neoplasms, notably fibroblastic and peripheral nerve sheath tumors. However, they should be sufficiently cellular, mitotically active and atypical to not be confused with benign proliferations. Desmin and actin stains may be misleading in fibroblastic lesions because they are also expressed in myofibroblasts. MyoD and myogenin are the most useful markers in the differential diagnosis. SCRMSs are noted to present strong expression for myogenic antigens (muscle-specific antigen [MSA] and desmin). Late-period myogenic antigens like titin and troponin D are known to have wider expression in this subtype compared with the others (1).
Occasional aberrant staining with a variety of immunohistochemical markers has been noted in RMS. The aberrantly expressed markers include aSMA, cytokeratin, S100, neurofilaments, CD20, immunoglobins, and CD117 (6) . We have searched the English literature for the immunohistochemical features of SCRMS (Table III) . Despite the fact that CD34 and CD117 were not tested frequently in the differential diagnosis of this tumor, CD34 was negative in two studies and CD117 was positive in one (7, 8, 9) .
A more profound research revealed some remarkable points on CD34 positivity in spindle cell tumors. In the study of Stock et al. (10) , 57 cases of adult-type RMS were analyzed using immunohistochemistry, and the cases were classified into three histologic categories: SCRMS, pleomorphic RMS and mixed type. In their study, CD34 positivity was found in 13.2% of the cases, while desmin and myogenin were positive in every case. In another study, CD34 immunohistochemistry was applied to female genital tract carcinosarcoma (malignant mixed müllerian tumors), and it was noted that heterologous components consisting of RMS displayed staining with CD34 in some tumors (11) . CD117 expression in SCRMS is also noted in very limited studies in the literature (9, 12) .
In one study, staining for CD117 was strong in two of two SCRMSs, while no staining was detectable in two botryoid variants and 20 conventional embryonal RMSs (9).
In conclusion, we report two cases of SCRMSs that exhibit marked CD34 staining and cause diagnostic confusion by mimicking other fibrous tumors, including SFT/ hemangiopericytoma. Take home messages that could be derived from these two cases can be summarized as follows:
1. SCRMS has to be considered in the differential diagnosis of childhood spindle cell tumors.
2. The better differentiated areas in RMSs can be very isolated and focal; besides the well differentiated appearance of SCRMS that has been emphasized classically, could be not true for all cases.
3. Post-chemotherapy specimens should be evaluated in caution, since chemotherapy can cause considerable changes in tumor antigen expression.
4. Since CD117 and CD34 are stem cell markers, their positivity in pediatric tumors should be interpreted with caution.
5. Even if the morphology is not supportive, a wide immunohistochemical panel should be applied in childhood malignant solid tumors. 
